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(54) BIOSYNOHRONIZATION SYSTEM OF PHYSIOTHERAPEUTIC AND DESTRUCTIVE IMPACT PROCESSES 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: system 
suggested is designed to conduct 
biosynohronization of the impact at certain 
pulse and breathing phases while working 
with present physiotherapeutic preparations 
and other sources of physical impact. The 
suggested system contains pulse and 
breathing pickup units switched through' 
corresponding amplifiers to the Input of the 
first and second managing centers. Output of 
every amplifier is switched to controlled 
input of the first and second switchboards, 
correspondingly. Switchboards are Involved 
into the successive chain between an output 
of physiotherapeutic impact source or any 
other physical impact source and impact 
object. Biosynohronization system enables to 
considerably increase the efficiency of 



available equipment for physiotherapy, 
electrophoresis, massaging devices. It 
favors to increase the quality and decrease 
the damage of surrounding healthy tissue 
while working with surgical lasers, 
ultrasound and other devices. EFFECT: higher 
efficiency. 5 cl, 1 tW, 6 ex, 2 dwg 
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(54) CMCTEMA BMOCMHXPOHU3AU.HM <PH3MOTEPAnEBTHHECKMX H flECTPyiCTVIBHblX nPOL|ECCOB 
B03flEMCTBMfl 



(57) PetJiepaT: 

H3o6pereHne othocmtcr k oOnacTM 
Meflnmtnbi. CuoTeMa npeAHasHaneHa turn 
ocymocreneHMH euocnHxpoHH3auun 
B03ABMCTBMH c ofipefle/ieHHbiMM 0a3OMM nyjibca 
h flbixaHns npn pa6oTe c cymecTByioiuMMM 
cpwanoTepanaBTHMecKHMH npenapaTaMH h 

APyrHMH HCTOMHMKaMH CpH3MMeCKMX 

BO3A0ftarBnfl. CucTeruia 6nocnHxpoHM3amiM 
coflep)KMT AaiMMKM nyribca h flbixaHwfi, 
no/voiioMeHHbie nepea cooTBeTCTByioiiuie 
ycunnTenM k bxoay nepeoro m Broporo yanoa 
ynpaaneHMR. Buxoa xauKAoro M3 ycunMTenett 
noAKniOMeH k ynpaanaiomeMy sxofly 
cooTBQTCTBeHHO nepeoro m aroporo 
KOMMyTaTopoa. KoMMyraTopu BxnioMeHbi b 
nocnefloearenbHyto i^enb MejKAy BbixoooM 
noTOMHuna q^jvi3noTepaneBTMMecKoro ww 
Apyroro 4>M3MMecKoro bosasmctbhh m odtexTOM 

B03fl6iiCTBH«. CMCTBMa 6nOCMHXpOHM3aL(HM 



no3BonoeT cyinecTBBHHO ysenviHMTb 
3cp4)eKTMHHocTb cymeoTByioinMX annaparoa Ann 
(pM3MOTepantiH, 9neiapocpope3a, MaccaxepoB. 
no3BonHer noBNCHTb KasecTBo m omanTb 
noBpewaeHMe oKpywaiouieii 3AOPObom tkbhm ripn 
pa6oTe xkipyprvmecxux nasepOB, ynbTpaaayxa h 
flpyrvix ycTpoMCTB. 43.n.<J)-nbP, 2 wn., 1 tb6/i. 
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M3o6peTeHne othocmtch k oSnacTM 

MeAMUMHbl, a MM6HH0 K yCTpOptCTBaM dnH 
4>M3MOTepanMM, M MOK8T 6blTb MOnoHbSOBaHO c 

cepviflHo sunycKaeMbiMM annaparaMH a 
KasecTse KOMonexTyioinero Ao6aBOMHoro 6\noxa 
6nocnHxpoHM3amiM - 6uoynpaa/iaeMoro xnicua - 
Ha Btjxofle Taicnx annapaToa vim flpyrux 

MCTOMHHXOB <pM3MMeCKMX B03fleiSCTBl1M. 

H3SSCTNO eonbujoe MMcno annapaTOB Ana 
anexTpoTeparmti. 3nexTpocfcope3a 
nsxapcTBaHHbix m viHbix BeujecTB. annapaTOB 
Ana fluaflMHaMorepanMH. aMnnnny/ibCTepannn, 
(pruoKryopuaauHH, HHAyxTOTepMMM, 

MMKpOBO/lHOBOil T8panHM. CppaHK/lHHH3ai4HM, 

aapoMOHOTepanHH, aapoaanbTepariMH, 
MamviTorepanHM, ynbTpasayxoaofl TepanuM m 
0OHO<$)ope3a nexapcTeeHHbix semecTB, MexaHo- 
m Bn6powiacca>KepoB, annaparos Ann 
sanyyiu-Maocaxca, caeTOTepanuM Haxa/ibHUMM 
naMnaMM m ucTOMHMxaMM ynbTpacpMoneTOBoro 
M3nyvieHUfl, na3epoTepannn c ncno/ib30BaHueM 
AnoAHbix, TeepflOTsnbHbix m ra3QBbix naaapoe, 
peHTreHOTepariMM, XMpyprvmacxMX na3epoe. 
/ia3epoa Ana 0>0T0AiiHaMMwecxoiS repannn. 
annapaToa Ana oonyseHMfi nynxaMM raMMa 
HacTML4. npoTOHoa m CMHxpoTOOHHoro o6nyseHM« 
11. 2]. 

CymecTByKiiUMe annaparu Ann 
tpn3noTepannn aoaAeflcrayioT Ha tkbhh m 
opraHH3M Menoaaxa 6e3 yMBTa cpa3 
KpoBeHano/iHeHMD Txanw. <pa3 6uopwTMOB 
ooxpatneHMfl cepAMa m RuxaHUft nai;neHTa. 

OAHaKO OT Cpa3 3TMX OuopMTMOB 3aBMCMT K6 
TOJlbKO Be/IKMMHa otbsthoH peaxijMM. ho Aaxce 
ea 3Hax (3-6). An* neHeoHoro stpcpexra. 
npenMymecTBeHHoro yCM/ieHM« 

BOCCTaHOBMTOnbHblX 6MOCMHT8TMMeCKWX 
nOOUeCOOB OTHOCMTenbHO flecTpyKTMBHblX 

HeoGxOAMMa cMHxpoHH3aL\na 
<$M3MOTepaneBTWMecxoro B03AeflCTBnn c 
cpaaaMH ycunewMS 3Heproo6ecneM8HMn 

OTBSTHblX peaKUMM axTMBHblX JCT1QTOK C 

HaMOonbiuefl MyscrBHTenbHOCTbio. HaA 

KOTOphlMM OTKpblBatOTCfl KaflH/l/lflpbl. 

ycHnnaaeTcn A*<W>y3MH xncnopoAa m 
TpaHcnopT 3H©praTMM©cKMx cyocrpaTos a 
MOMeHTbi yBO/iMHeHna KpoBeHanojiHeHHS) TxaHM 
B CpaSW CMCTO/lbl M BAoxa. flnn M36npaTe/lbHOPI 
flecTpyxquM paxoBux icneTOK, yAanoHws 

AeO>eKTOB KOJKM C HaMMOHblUMM H08p8)KAaHM6M 

oxpyaca»ou(etf aflopoaoiS tkshh, ajir yiweMbweHMS 
30Hbi Hexpo3a m rennoaoC* fleHaTypamm, Ann 

CHMXteHMS 3Cpt})eKTMBHOSS A03bl peHTreHOBCXOTO. 

raMMaoOnyMeHna vim APyrvix noapejKAatomux 

B03fle«CTBMB HBOCXOAHMa, HaooopoT, 

CMHxp0HM3auiMH cpn3HMecxoro BoaAeflcTBMn 
(na3epHoro, peHTreHOBCicoro M ap ) c cpa3aMn 

yM8HblLieHM« xpOB8Han0nH6HHH TXaHU, 

yMGHbUJeHHn TennoeMxocTM m 
TervionpoaoAHOCTM tkshm b Mecre B03fleHcTBMH, 

T. e. CMHXpOHM3ai^MH C Cf)a3aMM SblAOXa n 
AKaCTO/lbl [7J. COOTBQTCTB6HHO npM 

a3po3onbTepannn i^enecooSpasHa 

CMHXpOHM3aLlMa B03ABRCTBMR C BflOXOM 

nauneHTB 6e3 6noynpaBneHHH curHanaMM 
AaTHHKa nyribca. 

Haw6onee 6jimjkmm k npeAnaraeMOMy 
ycTpofiCTBy «an«eTcn ycTpoflCTBO Ans 
c})n3noTepanMM, coAopxcamee nepaufl 

nOT6HL^MOM8Tp, yOHnHTe/lb MOl^HOCTM, 

KOMMyraTOp m reHepaTop, BbixoA kotopoto 
noAKnioMeH k oAHowy axoAy KOMMyTaTopa, 
nocneaoBaTonbHo coeAnHSHHbie abt^mk nyjibca, 
nepsbiR ycunmenb h btopom noTSHi^woM©Tp, 
nocneAoaarenbHO coeAMHBHHbie flaTynx 



AWXaHWH. BTOpOH yOW/1MTe/lb M TpeTMfl 

noT8M4noMeTp, nocneftoaaTenbuo coeAMH8HHbie 
cyMMaTop, x axoAaM KOToporo noAKnioseHbi 
nepebin - jpernH noT6Hi^MOM©Tpbt vt /imhm« 

38Aep)KKV1, BblXOA KOTOpOfl COeAMH6H C BXOAOM 

5 ycnnnTeriR mou^hoctm t nepewnoMarenb 
nonnpHOCTH, oamh bxoa xoroporo coeAMKeH c 

BblXOAOM yCMJIMTe/in MOU^HOCTH, a BblXOAbl - c 
BTOpbIMM BXOAaMM KOMMyTarapa, m 6nox 
ynpaaneHKfl v\ v\HpyixauyM, BbixoAbi KOToporo 

w coeAMHeHbi c APyrviM bxoaom nepexnicwaTe/in 
nonapHCXJTn n TperbMM bxoaom KOMMyTaTopa 
[4J. flaHHoe ycTpoflcTBo o6ecneHnaaeT 
6woynpaBneHne HHTeHCHBHOCTbio 
cpMsnoTepaneBTH^ecKoro BosAeHcTaviR no 
onrHa/iaM c AaTnvixoB ny/ibca n AbwaHMB 

ts nauneHTa. , 

OAHaxo yxa3aHHoe yoTpoJioTBO He Mower 
ncnonb3osaTbcn Ann 6nocMHxpoHM3ai^nn c 
onpeAaneHHbiMM ipasauvt ny/ibca n AwxanuH c 
cymecTByiomMMM <}>M3noTepaneBTMMecxMMH 
annaparaMM m mcto^hmiomm <})H3M4ecxMX 

^0 B03A8flaTBMR. 

TexHHHecxMM pe3ynbTaTOM nanneTcn 
cosAaH^e cucreMbi, o6ecneMMBax3inefl 

6nOCHHXpOHH3aL(MIO BOSAeitoTBHH o 

onpeAeneHHbiMH a>a3aMH nynbca m AwxaHUR 
npn pa6oT8 c cymecTByioiuMMM 
^ 0n3HOTepaneBTH'-iecxMMH annaparaMM m 

APyrVIMM MCTO^IHUXaMM CpK3MMeCKHX 

B03A&RCTBM&. 

flocTuraeTCB sto T8M, mto cucTeMa 
6nocMHxpoHM3ai;nM 4)M3MOTepaneBTHHecKvix v\ 

3Q APyrMX cpM3MMeCKMX B03Ae«CTBH« OOABPMMT 

AaTHMK nynbca. noAxnx3H8HHbi» Mepe3 nepBt>i« 
ycwnnTenb xo axoAy nepsoro y3/ia ynpas/ieHun, 
BbixoA xoroporo coeAHHOH c ynpaanaioinHM 
bxoaom nepsoro KOMMyTaTopa, abtmmk AbixeHun, 
noAxnraMeHHbifl Hepe3 BTOpofl ycwiKienb ko 
35 axoAy BToporo yana ynpaaneHUH, buxoa 
xoToporo c»eAHH6H c ynpaansiomUM bxoaom 
BTODOrO XOMMyT8TOpa, npHMBM nepBbiK VI 
BTOPOR XOMMyTaTOpbJ BKAKMeHbl B 

nocneflosaTanbHyw upnb Mexuy buxoaom 
ncTOMHUKa a>M3MOTepaneBTtmecxoro vim 
40 APyroro 4>ki3kiMecKoro B03A8H ctbha h o6teKTOM 

BOSAeHCTBHH BbjnOnH8Hbl C BOSMOXCHOCTbKJ 

nooreAoeaTenbHoro nepexpbiTMji vim 
OTxnoHeHMj) noToxa 0n3MOTepaneBTMHeoxoro 
vwvt APyroro cpM3imecxoro B03AeflcTBnq c 
noMombH5 cooTB8TCTByKjinero MexawnsecKoro 
45 npepuaarenn vinvi ujTopxM, xpoMa roro, nepsbiH 
yseji ynpaBjiBHMS coAepjKMT nocneAOBaTenbHO 
coeanHeHHbie perynnpyeMbiR aneweHT 

3aA8pJXXM M 3HQM8HT "HE". 3aiUyHTMpOBaHHbia 

k/ik>m8m, m AByxnosMuviOHHbiA nepexnxsMaTenb, 
so npnH8M bxoa aneMOHTa 3aAep«xn aBnaercn 
bxoaom nepaoro yana ynpaBneKMn, BbixoA 
sneMeHTa "HE" ooeAMHeH c pasMbixaeMbiM 
xoHTaxTOM AByxno3Ki\noHHoro nepexnKwaTenB, 
3aMbixaeMtJfl xoHTaxT xoToporo noAxniOMeH x 
UJMH8 MCTOMHuxa OTnMpatomero noTBHLinana, a 

55 nOABkDKHblki K0HT8XT HBTiaeTCfl BblXOAOM 

nepBoro yana ynpaBTieHMs, a BTopoft y3en 
ynpaB^ennfl coaepjunT snaMeHT "HE". 
3auiyHTnpoBaHKbiR k/ixxom, h 

AByxno3ML(MOHHbifi nepexnioMaTenb, npvmeM 
bxoa aneMeHTa "HE" aanReTca bxoaom btodoto 
SO yana ynpaB/ieHun, x BbixoAy xoToporo 
noAxnioHeH noABMx<Hbifl xoHTaxr 

AByxno3ML(noHHoro nepexnxxaTenn, 
paaMbixaeMbiA KOHTaxT xoroporo coeAvmeH c 
BbKOAOM aneMeHTa "HE", a saMbixaeMbiR 
xoHTaxT - x luhhs ncTOMHMxa OTnkipaK)u;ero 
noTeHL(nana, npn aroM xaWbiR KOMMyTarop 
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coflepxcMT sneitrpoMarHMTHoe pene Ann 
B03fletScTBnq Ha MexaHn^scKuCi npepuaaTenb 
nriM tiiTopKy. a Taiwe Kavw&ft KOMMyTarop 

COflepXOIT 3/ieKTpOMarHMT Ann OTKnOHeHHR 

noTona 0M3MOTepaneBTHsecKoro mdm flpyroro 

<t>M3MH8CKOrO BOSfleilCTBHfl. 

CymHocTb H3o6peTeKvm saxntOHaeTCH b tom, 

HTO BbWJeOflMCaHHafl COBOKynHOCTb 

cymecreeHHbix npn3HaK0B no3BonnaT 
Mcnosibsosarb npeAnaraeMyio OMOTewy c 
cepnClKO BbinyoKaeMbiMM annapaTaMn Ann 
o6ecneMaHMfl 6noonHxpoHU3aunn c 
onpefleneHHbiMM c}>a3aMH putmob nynbca w 

AblXaHMfl naUHSHTOB C 803MO)KHOCTbK3 
M3MeH©HMfl Cpa3 B03AeHCTBMH B CO0TB8TCTBHH C 

Tpe6o8aHM«MM M36npaTonbHoro ycuneHUH nn6o 
BoccTaHOBMTenbHbix. nn6o AecTpyKTMBHbix 
npoueccoB. 

CpaBHeHne • c 6nnxaiiujMM aHanoroM 

n03BO/lR8T yTBepjKflBTb O COOTBeTCTBMM 

KprnepKio "HOBMSHa", a oTcyTCTBue a aHanorax 

OT/lMHMTe/lbHblX npH3HaKOB fOBOpMT O 

cooTBeTCTBHM "M3o6peTaTe/ibCKOMy ypoaHio". 

npoBOAOHHbie McntJTaHMti noATBep>nflatOT 
B03MO»iocTb iunpoKoro npoMbiiuneHHoro 
Mcnonb3OBaHM0. 

Ha cpnr.1 npeAPTaansHa cpyHKLiHOHanbHafl 
6noK-cxeMa npeAnotfBHHofl cMCTeMbi. 

Ha <t>nr.2 - BpeMeHHbie AwarpaMMbi ee 
pa6oTU. 

CucTeMa cxJAepJKMT abtmmk 1 nynbca, 
noAxnioNeHHbift nepe3 nepebifl ycunnTenb 2 ko 
exoAy nepaoro y3/ia 3 ynpaaneHna, BbixoA 
KOToporo cxjeAMHen c ynpasnfiioiUMM bxoaom 
nepBoro kom MyraTOpa 4. 

KpOMe TOfO, CMCTeMa OOABPJKMT AaTHMK 5 

AbixaHnsi, noAWHOMeHHwa Hepe3 STopofl 
ycwiMTenb 6 ko exoAy BTOporo y3na 7 
ynpaaneHMo, SbixoA Koroporo coeA^HeH c 
ynpasnsiomHM bxqaom BTOporo KOMMjrraTopa 8. 

nepsbtB m BTopoR KOMMyTarapbi 4 n 8 
BKniweHbi b nocneAOBaTe/ibHyio ijenb uexmy 
BbixoAOM MOTOMHUxa 9 cpw3MOTepaneBTHHecKoro 
mtim APyroro cpM3HHecKoro B03AeficTBwfl m 

06l>eKTOM 10 B03A9fiCTBMH VU\V> BbinonHeHbl o 

B03MO*HOCTb>o nocneAoeaTenbHoro 
nepexpuTMS m/im oTttnoHeHvm noroxa 
4>M3MOT8pano8TMHecKoro ww APyroro 

CpH3HMeCK0rO B03ABMCTBHH O nOMOtHbK) 

cooTBBTCTByiomero MoxaHMMecxofO 
npepuBaTenn una mropxn (Ha cpur. 

OTCyTCTByiOT). 

flepBbiCi yaen 3 ynpaeneHvm mojkbt 
c»Aep)KaTb nocneAOBaTeribHO coeAMHeHHue 
pery/inpyeMbifl aneMBHT 11 3aAep>KKM m 

3/lBMeHT "HE" 12, 3aUjyHTMpOBaHHblfl KnKNBM 

13, b KanecTBe KOToporo MoryT 6bin» 
ncnonb30BaHbi TyMbnep nnn ceHCopubia 
BbiKfitOMare/ib. KpoMe roro, y3en 3 ynpaaneHMS 
ooflepwMT AByxno3ML\noHHbifl nepenntoMaTenb 

14, pa3MbiicaeMbifl KOOTapcr KOToporo cobamhbh c 
buxoaom aneMeHTa "HE" 12, 3aMtjKaeMbifl 

KOHTaKT TOAlOlKX-ieH K QJMHB HCTOMHMKa 

omnpaioinero noT6HL(Mana - Vom, a noABWJKHofl 
KOHTaxT HBfweTCH BbixoAOM nepaoro yana 3 
ynpasneHMH. 

Bropofi y3en 7 ynpaB/ieHHH coAep«MT 
aneMBHT "HE" 15. 3aujyHTnpoBaHHbi« KnwneM 
16, H AByxno3MnHOMHbiii fiepexniOMaTenb 17. 

Bxoa 3/ieMBHTa "HE" 15 hb/iaotcb bxoaom 
BTOporo ysna 7 ynpaBneHun, k BuxoAy KOToporo 
noAWiioHeH noABMXHbiiS kohtskt 

AByxno3Kt;MOHHoro nepexnioMaTenfi 17, 
pa3MbixaeMbi« koht3kt KOToporo coeAnneH c 
BbixoAOM aneMeHTa "HE" 15, a 3aMbiKaeMbiB 
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KOHTaxT - c tunHOfl HCTOMHMKa OTnupaxjinero 
noTeHi^viana Vom. 

Ka)KAbl(t M3 KOMMyTaTOpOB 4 M 8 MOIKBT 

coAepixaTb snexTpoMarHMTHoe pene pf\n 
BosAettaTBHH Ha MexaHHHeoKMfi npepbiBaTerib 
win lUTopxy (Ha ct>nr. OTCyTCTByiOT). 
MexaHM^ecKHR npepbisaTe/ib h/im uiTopxa b 

3TOM Onysae AO/1)KHbf 6blTb >K8CTK0 CBH3aHbl C 
BKOpSM 3/ieiCTpOMarHMTa C BO3MO)KH0CTblO 

nepexpfaiTHfl noToxa <J)H3MOTepaneBTM<jecKoro 

MilM MHOTO CpH3HMeCKOrO B03AetiCT8Mfl. 

HanpuMep nyna rasoBoro wva TBepAOTenbHoro 
na3epa. peHTreHoacicoro, raMMa. 

KpoMe Toro. o noMoaiuo anexTpoMamviTa 
mojxbt 6tJTb o6ecneHeHO nepexpuTwe nonasn 

MHCjjySnpOSaHHOtt )KMAK0CTM KTIH KPOBH B 

opraHHSM oO'bexTa 10 BOSAefteTBkm. 

KpOMB TOrO, Ka«Abl« M3 KOMMyTaTOpOB 4 M 8 

MoweT coAep>xaTb snexTpoMamHT Ann 
otk/iohohmf) noToxa 0n3noTepaneBTM4BCKoro 
m/im APyroro (<>M3MHecKoro BoaAeftcTBHS. 

KpoMe Toro. cmctbmb ooAepxnT 6tiok 18 
cseTOBofl n/in sayxoBoti vMPiA*sft\VM cpasbi 
Abixawwn. 

flaTHMX 1 nynbca npeACTaBnneT co6oi* napy 

CBBTOAHOA-CPOTOAHOA B BMAB npmuenKM Ha 

naneu nnn Ma yuiHyX) paKOBUHy, abtmmk 2 
AbixaHwn - TepMope3MOTop mdh TepMOA M °A us 
kpohlutbRho nepeA hocom /imoo ApyroB 

M3BeCTH0fl KOHCTpyxqUH (eMKOCTHOfl, 

MexaHMHBCKviEi. rpacjjHTOBbtH). pacnonaraeMbid 
Ha oonacTM ABM»eHMf) AnacpparMbi. SnsMBHT 1 1 
saAepxcxM curHana AaTMMxa 1 nynbca (flnn y^eTa 
pa3Jin4H« BpeMeHki pacnpocTpaHeHH« 

nylbCOBOfl BO/IHbl) COAep>KMT MBTbiP© 

nonoxeHMd 0. 0.05, 0.1 n 0.15c b 3aBnckiMocrn 

OT pa3HOCTU paCCTOHHMH OT CepAUS ASTHMKa 1 

nynbca <a o6nacTM (})H3iiMecKoro (neHeBHoro) 

B03fleMCTBM«. 3byKOBaH MHAHXaLtMJl (^a3bl BflOXa 

nnn BbiAOxa, npM KOTopbix KOMMyTarop 8 
saMbiKaeT uenb annapaTa tpn3HHecKoro 

B03fleCiCTBHB, np0M3B0AHT0B C nOMOlMblO 

MMKpoAHHaMMKa wnw HayujHHKOB - 6/iok 18. 

KpOMS TOrO, KOMMyTBTOpbl 4 M 8 MOryT BblTb 
BbinOnHGHb) 6eCKOHTaKTHblMM Ha 

nonynpo80AHMK08b)x sneMBHTax. 

B BapnaHTe cnaSoTOMHoro xncwa 
6MOCMHXpOHM3amiB MO«eT ocymecTBnsTbCB c 
.noMOiubKj anexrpoMarHHTHoro pene Ann 
BxnioHBHVtn h BbixntoMeHMH no CMmany o flaTMMxa 
1 nynbca v\M c ABTHnxa 5 AbixaHWB 
anexrpoMarHMTa Ann ABWxeHHH njTopKM 
(AMa(t>parMbi), nepexpbiBaioiMeC) b ny>KHyto 0>a3y 

(BAOX W1M BblAOX ATI" ABTMMK3 AblXaHMH 

cucTona unw Anacrana cspAiAa Arm flaTMnxa 
nynbca) nsnyyeHMB rasosoro nasepa nnn APyrwx 
cpn3HMecxvix B03Ae»CTBM» (raMMa wanyMBHue. 
ynbTpao>noneTa, peHTreHOBCKoro nsnyMBHHH b 

OHKOnOTHM M T.fl. 

npn HCnonb30BaHMM 6nOCMHXpOHM3aHMM Ana 

sxiexTpoKoarynaTopa c tokom bwcoko« nacTOTbi 
n oonboioR cvinbi Ana ycToflHMBoa pa6oTbi 
AaTHHKOB AononHMTenbHO ncnonbayioTOJi 

epHDbTpbl BblCOXOfl HaCTOTbl M aneKTpOHHblfl 

xniOM (pene), paccMMTanHbifl Ha 
oooTBeTCTByiomyio cuny Toxa. CrnaxcuBaHne 
nepeAnero n saAHero o>poHTa onrHana AaTHMxa 
1 nynbca 3a chbt mh8PUMOhhoctm cepABMHUKa 
9nexTpoMarHMTa (mhbpi<mohhoctm pane) BnonHe 
AOnycTMMO, ho hb Aon>«HO CABuraTb tjjasy 
Bonbwe, yeM Ha 30%. 

npM Heo6XOAHMCCrVl COXpaHBHMfl 

nocTOHHHoro perynnpyeMoro ypoBHB cumana a 
re <t»3bi nynbca M AbtxaHMB, npn KOTopbix 
nepebi« KOMMyTarop 4 (6nocnHxpoHH3aL\nfl no 



00 

It) 

00 



c 



c 



00 

o> 
cn 
oo 
■U 

O 



<pa3e nynbca) n BTOpofl KOMMyTarop 8 
(6nocnHxpoHH3aiAHH no cpase AbixaHixn) 

H8XOA*)TC$l B pa30MKHyTOM COCTOflHMH, 

napannenbHo k hum MoryT 6biTb noAwnoMOHbi 
nepeimeHHue conpoTnaneHnq (pesMCTopbi), c 
noMOiUbio KOTOpux perynnpyeTCfl nocroflHHbiCt 
ypoaeHb HanpwKSHun (cuna Toxa), wa xoTopbiH 
HawiaflbiBaeTCH flono/iHMTe/ibHoe HanpsuKeHue 
(tok) b cpa3ax 3aMbiKaHMfl KOMMyTaTopoB (4mr.2 
Bapn8HT 3). 

noCJ18AHM« BapnaHT 6MOCMHXpOHH3ai<MM H 
BB8A8HV16 flOnOXlHUTe/lbHbDt nepeMeHHblX 
pe3HCT0p08 B yCTpoflCTBO HeOOXOAMMbI AHA 
6M0CMHXP0HM3aLtMM 4>M3MO/10rMHecKM 
afleKB8THblX CBeTOBblX, 3ByKOBbDC H HOKOTOpblX 

Apyrvix c$>n3MMecKnx B03fleflcTBnB, Bocnpw5rrne 

KOTOpblX npOHOXOflMT 0 pB3KO BUpatteHHOft 

aoamamiefl HyBCTBHTenbHocru K ypoBHio 
B03fleflCTBMR. HanpMMep. yaeniweHMe cnxibi 
3ByKa bo speMfl cucTonti cepAUa n bo bpbmh 
BAOxa npn npocnyiuwaaHUM c nioooro 
3ByKOBOcnpoM3Boasiinero ycTpoRcraa 
(aynnon/ietiep. MamnrocpoH n flp.) aotukho 
npoMCXOAHTb 6e3 nonHoro npepbiaaHHR sayxa Ha 
HexoTopoM nocroBHHOM ypoBHe b Apyrue cpaabi 
nynbca h AbixaHufl namieHTa. Taxofl onooo6 

MCnO/lbSOBaHMfl 6MOCHHXpOHM3ai4MM HeOCxOAMM 

Ann yBe/iMMOHMfl 3tpcpeKTa ijeneeHon MyswKM. 

o6yMSHMP MHOCTpaHHblM fl3blXaM m ycxopeHUH 
sanoMMHaHun flpyroB MHtpopMamiM. 
8ocnpnHMMaeMO« b BUfle 3Byxoabix nnn 
cseTOBbix curHanoB. 

CucreMa pa60TaeT cneAytomuM o6pa30M. 

Cwxa/i AaTMnxa 1 nynbca nocrynaeT Ha 
bxoa yowiMTe/ia 2, c BbixoAa KOToporo 
yoMJioHHufl owrHan nonaAaeT Ha bxoa nepsoro 
yana 3 ynpas/ieHUH m nepe3 aneMeHT 11 
3aAepxKM nocTynaeT Ha aneMeHT "HE" 12. 
saujyHTupoBSHHbiCS xnioMeM 13, mto no3Bonfl©T b 
3aBMCMM0CTw ot nofioxeHMH nocneflHero 
saAaaaTb cpa3y B03AeficTBwH (cHCTantJ n/w 
AnacTO/ibi). Hcscoahob nonoxeHwe 

AByxno3ni4noHHoro nepexmonaTenfl ' 14 ho 
B/1HH6T Ha ynpaaneHwe KOMMyTaTopOM 4 a 
saABHHod <t>ase nynbca, oAHaxo npvi ero 
nepewtOMSHUM oTnuparamiiii noTeHi\nan 
nocTOflHHo nocTynaeT Ha bxoa ynpaaneHMn 

KOMMyTaTOpOM M nOC/leAHUB nOCTOHHHO 

saMKHyT, He b/vmsir Ha nepeASMy 
<|iM3MOTepaneBTM^ecKoro wjiw Apyroro 

CpV13HH8CK0rO BOSfleiiCTBUH. 

AHaiiornHHO, ho 6e3 3aflep«KH ■ pa6oTaeT 
BTOpofi y3exi 7 ynpaB/ieHMH KOMMyraTopoM 8. 

npM 3TOM CHrHa/1 O ABTMMK3 5 AbDOHMfl 

nocne npoxo>KA©Hnn ycunmenfl 6 nocTynaeT Ha 
bxoa sneMOHTa "HE" 15. 3awy H ™P OBaHHOro 
xniOMOM 16, m Aanee Mepe3 AByxncomjuioHHbitl- 
nepexnioMaTe/ib 17 Ha ynpaB/ifliomnH bxoa 
KOMMyTaTopa 8, MMeiomero bwxoa Ha 6noK 18 

3ByKOBOM MHAMKailMM *83bl BflOXa VU1H BblflOXa. 

npn nepeKJiioseHnvi AByxno3Mi;MOHHoro 
nepeioiiOMaTerR 17 b APVoe nonojxeHne Ha 
ynpaB/iHKJinnH bxoa kom My tbto pa 8 nocrynaeT 
nocTO«HHoe oTnupaiomee HanptweHMe, b 
pesynbTaTe wero KOMMyraTop 8 He Bnn»eT Ha 
npoxoJweHne 4)M3noTepaneBTMMecKoro htm 
flpyroro (})M3MMecKoro BOSAeRcrBUH. 

Ha cpur. 2 noxa3aHbi curnanbi c AaTMnxoB 
nyribca m AbixaHUH. B BapnaHTe "1 " noxa3aH bma 

B03A8(iCTBHH Ha oGbeKT COOT88TCTB8HHO TOHbKO 

B <t>asax oicTonbi ki b acxb . 

B BapwaHTe "2" BbixoAHoB curHan 
{pw3HoTepaneBTHHQCKoro annapaTa B03Hnxa©T 
npn 3aMbixaHMM uenvi TO/ibKO b cpaaax Bbi«oxa u 
AnacToribi. 
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B eapwaHTe "3" ycuneHne curHana (Toxa win 
Hanpn>KeHnfl) Ha BbixoAe nepBoro h BToporo 

KOMMyTaTOpOB 4 M 8 nDOMCXOAMT B 

cooTBeTCTsy tongue cpasb) (BapnaHTbi "1 " win "2") 
3a cqeT napanne/ibHO noAxnioMeHHbix 
nepeMBHHbix pesucropoB Ha cpOHa nocTOftHHoro 
ypoBHO, BennvnHa KOToporo perynnpyeTCn Ana - 
xaxcAoro KOMMyTaropa MSMeHeHneM 
oonpoTMBneHMi? napajineribHO noAKnxxeHHbix k 
hum nepeMeHHbix pesncropos (Ha cpnr.1 He 
noxaaaHO) n yBennHeHMeM aMn/iHTyAbi 

HCTONHHKa 9. 

npM 3TOM, M3MeHflfl ypOBBHb MCTOMHMKa 

cpn3MOTepaneBTMMecKoro hpm APyroro 

4JH3MMBCKOrO BOSAeflCTBVW M BB/lMMMHy 

conpoTnB/iBHns nepeMeHHbix pe3MCTopoB, 
bosmoxjho nonysaTb pa3Hbie oooTHOiijeHHH 
nocTORHHoro BbixoAHoro ypoBHH n aMn/iMTyAbi b 
38AaHHbix cpa3ax ny/ibca n AbixaHMR (4>nr.2, 
BapwaHT ~3T). 

B BapnaHTe "1" ncnoxib3yioTCfl Boe 
cpusnoTepansBTMHSCKne annapaTU, B tom HMcne 
Boe anexTpooTHMyjiRTopbi h annaparu Ann 
3neKTpo4>opB3a, M3JiyMaTenn 
anerrpoMamnTHOro Anana30Ha m 

axycTimecxoro, b tom vwcne ynbTpa3ByxoBbie b 
neneCHbix i^annx (HenoBpe)KAaiomMe Acou n 
M014HOCTM), KaneribHnubi, annapaT 

'•'MCKyccTBeHHaR noHxa", Boe Maccaxepbi prist 
ycMneHMH Mbiuji;, ynynujeHMa nuTannR tkbhm, 
ycnneHMR pereHepauMn m MUKpomipxy/ismnn, 
Ana onTMMMsamiM TpeHnpoaoMHoR Harpy3xn y 
cnopTCMSHOB m neneHMn TpaBM. 

B BapMaHTe "2" C B03A8«CTBHeM TOXIbKO B 

cpa3bi AnacToribi m buaoxb npn yMeHbiueHMM 
KpoBeHanonHeHMB Txann kicnonbayeTO) 
6uocMHxpoHU3aL\MR nospeiKAaioiAHX 

(AeCTpyKTMBHblX) MHTeHCMBHOCTeft B03A6flCTBHH 

xtipyprMHecKMMM naaepaMvi, nasepaMM npn 
cpoTOAHHaMkwecKo^ TepanMM, Ann nna3MeHHoro 
cxanbnenn m anexTpoKoary/WTopa npn 
paanMMHux onepaLiMBx (aABHOMa npocTarbt, 
ruHeKonornHacKMe, KOKHbie, SHAOCKonnyecicvie, 
pesxa, ncnapsHne, KoarynBunp n BanapnaaunB 

ABCpeKTOB KOSKM M Cnn3HCTbK), AnH 

6MocMHxpoHH3annn (c Menbio flecTpyxumi 
xneTOK n TxaHefi n/iw c ne/ibK> AnarHOCTViKM n 
MccneAOBaHuB) yribTpa3ByKoBoro, 
ynbTpacpnoneTOBoro, peHTreHOBCxoro. raMMa. 
*H3MOTepaneBTMMecKne annapaTu, b ^acTHOCTn 
3neKTpocTMMynaTopbJ, MoryT npHMeHRTbcn b 
BapkiaHTe "2" (B03AeMCTBM« b cpaaax AnacTonbi 
m BbiAoxa) Tonbxo Ann 6opb6bi c i^ennionwTOM h 
npn neyeHHM rpnoxoBbix m APyn« nH(peio4M» Ha 

nOBepXHOCTH KOOKM 

B BapnaHTe "3" ncnorib3yiOTCfi 3ByKOBbie, 
CBBTOBbie n Apyrne cpw3WHecKne bo3ab Rct bmb , 

MyBCTBMTenbHOCTb K KOTOpbJM pO3K0 M8HR8TCB 

nyTeM aAanTai<Mn k ypoBHio bo3A6^ctbmb, t. e. 
npeMMymecTBeHHO B03AeiteTBM» Ha pei^enTopu 
opraHOB HyBCTB opraHM3Ma Menosexa 
nene&nas\ My3bixa, 3ByKOBan h cseToean 
MH<J)opMaLiMR c ijenbio obyMeHwn. 

npMMep 1. BoribHOfl n. 65 /ibt. flnamco - 

XpOHklMeCKan BeH03HaR H8AOCTaTCWHOCTb. 
BapMK03HBB OOTieSHb HMJKHMX KOHeMHOCTefi. 

H3MepeHne c nOMombio annapaTa "Kopann" b 
HWKHe« Macro roneHM noKa3ano cflMHaKOBO 

CHV0K8HHWR ypOBBHb MMXpOlJHpXynRHHM Ha 

o6enx KOHBHHOCTRX. SneKTpocTHMynflTOp 
"CTMMyn" Mcnorb30saH b o6bmHOM pexcMMe npn 
BosAefiCTBHM Ha resyio KOHBMHOCTb n c 

yCTpC+iCTBOM Ann 6M0CMHXpOHV13aHMM c 

aaTOMaTUMecKUM nponycxaHkieM Toxa ronbKO a 
0a3bi cncTonbi n BAoxa Ha npasyra KOHewHocTb. 
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Bee napaMeTpu, BK/noMaa epeMfl 803AbHctbmsi, 
SbuiM MfleHTM^Hbi. nocne 10 ceaHooa 
aneia-poTepannn b tbmbhm© 10 flHei* Ha roneHM 
nesofi Horn ypoBeHb MM<poi<MpKyn«MMM 
yBe/iMMnncfl c 8,1±0,4 efl. AO 10,2±0,5 eAMHtm, 
a Mepe3 7 AHeR onycTuncn no 9.7 ±0,4 eA. Ha 
npaaoR More c McnonbSOBaHMBM CHCTeMbi 
6nocnHxpoHM3ai4MH yBentmeHMB oxaaanocb 
AocTosepHO Cones 3HasnTenbHbiM m 
cTa6nnbHbiM: 7.9±0.4 ao neseHvm m 18.7 ±0,6 
nocne neMBHMfl, b tom MMcne 18,1 ±0.5 cnycra 
Henenio. 

npuMep 2. BonbHan K. 72 roAa. 
TpocpHMecKMe sobu roneHin oanHaKOBoro 
paaiuiepa Ha neBofi n npaBOfl Horax nnomaAbio 
KajKAan no 4 KB. cm. npoaeAeHO 15 exceAHeaHboc 
ceaHcoa o6nyM©HMfl renMfl-HeoHosbtM naaepow 
JirH-111 o6naoTM H3Bbi npasoil Horn m c tbmu 
*e napaMSTpaMM H3Bbi neaofl ho™, ho c 

06/lyH6HH©M TO/lbKO B <pa3bl OMCTO/lbl h BAoxa n 

npepuaaHneM o6nyneHMS o noMombio 
amoMMHMeaofl iutookm. npMKpenneHHOfl k 
onoKipoMarHMTy ycTpottarBa 
6nocMHxpoHM3ai^Mw, b cba3ax fluacTonbi K 
BbiAOxa nai^MeHTKM. no/iHan 3nnTenn3annfl foabi 
Ha /leBOti Hore Hacxynuna yxe nocne 13 ceaHca. 
Ha npaBofl Hore fl3Ba coxpaTunacb k 15 ceaHcy 
AP 1 kb. cm, n nonHocTbto 3aKpbinacb nrnub 
napes 38 AKeii nocne nanana neneHMH. 

npHMep 3. Hononb3oaaHne 

anexTpoKoary/WTopa A"« TpaHcypeTpanbHOfl 

pa3eKl4MM 0>pMbl "Wolf C ycTpOflCTBOM 

6nocnHxpoHH3amiw Ha 7 nanMBHTax. 
npoonepupoaaHHbix no noaoAy aaeHOMbi 
npocraTbi, noxa3ano, mto no cpaaHeHHto c 
KOHTponbHoR rpynnoR va 7 6onbHbix 

6MOCMHXpOHM3ai<MB pe)KMMOB npvDKnraHUH M 

pesKM tokom TonbKO b nepnoAbi yMeHbiueHM* 
KpoB6Hano/iH©HMfl TxaHM a cpaaax AHacTonu M 
stjfloxa no3Bonnna yMeHbiuiiTb KpoBonorepM a 
cpeAHeM Ha 20±S% h yMewbUJMTb soHy Hexpoaa 
b rwcTonoruNecxnx o6pa3 s ax yflanaeMod TxaHM 

B CpeAHOM Ha 22±4 MKM. 

flpMMep 4. (lai^ieHTxa B. 32 rOAa. B o6nac™ 
wen Hvwe 3aTbinKa ronoBbi HaxoAflTca ABa 
Heayca AnanneTpoM 3,5 mm. Oamh HeByc ynaneH 
nyTeM aanapusamin c noMoiAbio 
nonynpoBOAHMKOBoro amoahoto nasepa 

"AJITO-XVipypr" MOlAHOCTblO 12 BT B OObNHOM 

pejKUMe, APyof HeByc npaKTMsecxM toR jkb 
cuMMeTpMHHofl nonann3ai<MM m pasMepa - 

OflHOBpeM8HHO T6M KB na3epOM C T6MM >KS 

napaMeTpaMM npaxTM^ecKM oahh3Kobo, ho 
nocneAoaaTenbHO k nenanM BKntoseHMH 
na3epHoro ManyneHMfl 6bino noAxnioMeHO 

yCTDOfiCTBO A"fl 6VlOCMKXpOHM3amiM, c 

noMombKi Koroporo BKnKweHMe nasepa bo 
speMH waxoTUH neflariM nponcxoAnno Tonbxo a 
<pa3bi BbiAoxa h AHacTontJ (sapHaHT "2" <pnr. 3). 
PasHvmw b pa3Mepax pan n ckoooctm mx 
3auKnaneHnn He o6Hapy*eHO, booms onepannn 
npaKTMHecKM npH yAa/ieHMM ooeux AecperTOB 

KOJKM BbtnO OAMHaKOBblM. OAH3KO 

KOCMeTMMeCKMH 3<pCp8KT 33M6THO OTnMSajlCJ). 
npM MCnOJIb30BaHMM CMCTeMW 

6MOCMHXpOHM3aHV1H no CpaBHQHUKJ C Cl6btMHblM 

cnocoooM py&eu npaKTMMecKM 6wn He 38MeTeH 
h He coaepxan xefTOMAa. TorAa Kax 6enoe nnTHO 
npM oBbiMHoCi naaepHoft xnpyprwH 6bino aaMGTHO 
eonbiue. 

npwviep 5. CpaBHHBanM rny&ViHy 
npoHMKHOBeHMfl m KOHi^eHTpamiio xajibuua npn 
anexTpocpopeae nepeHoc^mca xanbUMd 
KCMAMtpoHa npM nocTOBHHOM noTBHi^nana h c 
CMCTeMofi 6nocMHxpoHK3aunn (6itoynpaBneHMn). 



B onbrrax Ha KponMKax Mcnonb3oaanu 
MOAynnumo c AamwxoB nynbca m AbtxaHnn. 
ycnraHaanMaaeMbix Ha yxo xaieoTHoro, a MecTe 
3neiapocpope3a KCMAMtpoHa. HayMann 

KOHL\eHTpaUMIO KanbUMfl B MbllljeHHOfl, 

5 xpfltAeaoH tkbhm yxa Kponnxa m kocthx 
KOHOHHOCTefl npM pacnonoxeHMM 

oTpnuaTenbHoro oneiapoAa Ha 

cooTBeTcrsyioineM MecTe koh6mhocth 
)KMBOTHoro. xoHTponn Mcnonb3osann tkbhh 
yxa nriM KOHe^iHocru Toro we acHBOTHoro npn 
npoeefleHun 3neKTpotpope3a xcvwicpoHa npn 
nocTOBHHOM noTeHnnane (6e3 

6klOCVIHXpOHM3ai4MM B pMTMax XpOBOTOKa) c 

noMombio annapaTa 'TapMOHMJi". npoBOAwnn 15 
exeAHeBHbix ceaHcoa npoAonxHTenbHocrbio 20 

is MMHyT. nocneAOBaTenbHOCTb npoBeAeHMn 
3nerrpocpope3a npvi nocTOHHHOM noTeHi^nane m 
b pe>KMMe 6noynpaaneHMB HepeAoeanM, y oahhx 
KponnxoB pe)KMM 6noynpaBneHn» nposoAnnn Ha 
neaoM yxe n kohomhoctm, y aPVThx Ha npaaoM. 
Hocne oKOHManun xypca anerrpocfjopeaa 

20 Kpo/iMXOB 3a6nBann Mepe3 cyTKM BHyTpMBeHHOfl 
MH-bexm^efl xnopocpopMa. KycoHKM kocthoR 
rxaHM h TxaHeW yxa win roncTbie cpeaw na 
3aMopajKMBaiomeM MMXpoTOMe nocne cpuKcanHn 
cpopMannHOM w OTMbiBKn pr» yAaneHnn 
CBo5oAHopacTBopnMoro xan^na pacnonarann 

25 Ha py6nHOBoR noAno>Kxe m nccneAoaann 
MOAnc})M4npoBaHHbiM HaMM pf\* 6noftorvmecKMX 

OCteXTOB M6TOAOM 3neitTpOHH030HAOBOrO 

peHTreHOcnexrpanbHoro MMxpoaHanMsa [8]. 

HccneAoaaHMn npoBOAunn Ha 
peHTreHocnexTpanbHOM MMxpoaHanwsaTope 
Camebax-micro cppaHLty3CKoH cfcnpMbi Cameca. 
Pfla onpeAeneHkia noxanbHoR KOHueHTpaL|HM 
xanbUMB e o6-beMe 1-3 mkm 3 m cpeAHeB 
KomieHTpai^nn Bflonb nnHnn CKaHMpoaaHHH 

perHCTpHpOBanH MHTeHCMBHOCTb 

35 xapam-epwcTHMecKoro nanyMSHna npn 

cpaBHeHun co CTaHAapTHbiM o6-beKTOM 
(xpMCTannbi xnopucToro xanb^in). ripn stom 
BBoannn nonpaBxn Ha acptpexT nornomeHMS 
peHrreHOBCKMX nyMeR. Pe3ynbTaTW noKa3ann, 
mto coAepwaHMe xanbUMn b kocthoA m b 

40 MbnueHHoW TxaHM b yMacTxax 6noynpaanpeMoro 
3neicrpocpope3a KCMAHcpoHa AocTOBepHO 
npeBbiujano coAepwaHMe xanbi^Hsi b yMacTxax 
sneiapoctJopesa xcnAMctxawa npn nocTOflHHOM 
noTeHi<Mane m b ywacTKax, a xorapbix 
aneirrpotpopes He npoBOAWiM. Ha 8 xponnxax 
n3y4ewo xoHneHTpaunn xanbuwH 32 xycoHKoe 
MbiiueMHoR m xocTHOvi tkbhh (cm. Ta6nnu(y). 

npHMep 6. Ha 10 wcnbrryoMbix e Boapacre ot 
12 ao 60 neT oueHviBann % 3anoMMHaHH« 15 
cnoB (Ha3aaHnn pa3nnsHbix npeAMeTOB) e 

so TeMeHno 90 oexyHA npn npeA>>»BneHHM mx Ha 
ocsemaeMOM Ta6no nn6o nocTosiHHbiM no 
npxocTn caeTOM (sapwaHT KOHiponn), nn6o c 

yMeHblUeHMeM fipKOCTM OT nOCTORHHOTO ypoaHH 
B KOHTpone BO BpeMSI BblAOXa M bo BpeMH 
AMacTontJ. TaBno c nepesHeM npeAMeroa b 

55 KOHTpone w b onbiTe MeHH/in Ana pasHwx 
McnwTyeMbix. y bobx 6e3 McxnioHeHHJi 
McnbiTyeMbix % 3anoMH6HHbix cnoe b 
He3aBMCMMocTH ot Toro unw MHoro Ta6no 6bin 
etJiue b onbiTe (Ha 1-5 cnoB). ripn 
ncnonb30BaHnn cncTeMbi 6nocviHxpoHM3am<M b 

so cpeAHBM Ann scex McnbiTyeMbix sanoMMHanocb 
Ha 2,3 cnoBa oonbiue (15,3%). MeM npn 
nocTonHHOM ocBemeHMM Ta6no 

TaKMM o6pa30M, ncnonb3oaaHne cucTBMbi 
6MocnHxpoHM3auMM nosBonsieT cymeCTBBHHO 
yBennmiTb stpcpeKTMBHocTb cymecTByioinMX 
annapaToa flnn ct)M3M0TepannM n 
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aneKTpocfiopeM, a TaioKe pasnMHHbix 
MaccaxepoB, He M3M9HRR mx KOHCTpyioiMto. 
noawcMTb KaMecTBo w CHM3MTb no8pe)«BeHMe 
OKpyjKatoinefl aaopoaofl tkbhm npn AononHBHMM 
ycTpoficreoM Ann 6uocnHxpoHvi3auMM 
xnpyprviMecKnx nasepoa m flpyrwx mctomhmkob 

tpM3MM8CKMX B03AettaTSHM Ha TK3HM opraHn3wa, 

ynyMUjMTb AnamcjCTHMecKne bosmoxchoctm 
cpM3MHecKMX mbtoaob (ynbTpaaeyK, peHrreH m 
OP.), a8TOMaTM3MpOBaTb npoBefleHMe 

6noynpaan»eMbix MHraARijMfl aopxHMX 
AbixaTenbHUX nyTefl, ynynuiMTb BocnptmTMe m 
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(popiuyna M3o6peTeHMn: 

1 . CMcreMa 6MOCMHxpoHM3anMM 
cpM3M0Tepane8TM4ecxMX m flecTpyicrwBHbix 
npoi^eccoa B03AettaTBn(1, coAQP^amaa flarnnK 
ny/ibca, noflKnioMeHHbiH nepe3 nepBtJfl 
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ycnnnT6/ib ko Bxofly nepaoro yana ynpaBneHMR. 

BblXOA KOTOpOrO COSflHHGH c ynpaBJIHKNAMM 

bxoaom nepaoro KOMMyTaTopa, naTMux awxbhmr, 
noAKnxxeHHbifi Hepea BTopofl ycvuiMTenb ko 
axoAy BTOporo y3/ia ynpaBneHMR, buxoa 
KOTOpOTO 0O6AHH6H C ynpaBARKXAMM bxoaom 

BToporo KOMMyraTopa, npMMBM nepsuR h 

BTOpOfl KOM My TBTOpbl BKniOWeHbl 8 

noojieAOsaTenbHyio ijenb Me>KAy BbotoAOM 
MOTOHHHKa <pn3MOTepaneaTMMecKoro mam 
AecrpyxTMBHoro npoi^ecca bo3A&mctbmr m 

OGteXTOM B03ASMCTBMR MAM BbinOJIHeHbl C 

aoaMoxHocTbio nocneAOBaTsnbHoro 
nepeitpbiTMfl mhm orwioHeHMR noTOKa 
cpM3MOTepane8TMHecxoro m/im AecTpyxTMBHoro 
npoLiecca bosasHctbm r c noMombio 
cooTBBTCTByioiAero MexaHMwecKoro 
npepbiBaTenn utim uiTopm. 

2. Cmct6M8 no n.1, omMHaKxna" 0 *' tbm, hto 
nepBbiM y3BA ynpaB/ieHMa ooabp>kmt 
nocneflOBaTejibHO coeAMHeHHbie peryAnpyeMbid 
aneMewT saAepxooi m 3/i©m©ht HE, 
3aaiyHTnpoBaHHbifl ktikxou, m 
Aayxno3ML|MOHHbiM nepoxnioHaTenb, npMMeM 
ax oa aneMBHTa saAepxoot Banseicfl bxoaom 
nepaoro ysna ynpaBAewMR, ayxoA 3/ieMeHta HE 

COBAMHSH C pa3MbJKaeMblM KOHTaKTOM 

Aayxno3ML(MOHHoro nepenmosaTeAB, 
3aMbiKaeMbiii KOHtaicT Koroporo noAxntoHOH k 
ujuHe wcTOMHMKa OTnupatoinero noTeHLtwana, a 

nOABMXCHblft KOHTaKT RBJiaaTCB BbtXOAOM 

nepaoro yana ynpaa/ieHMn. 

3. CucTeMa no n.1, or.nM4aioiAaacfl t©m, mto 
BTopoM y3en ynpaaneHMn coabp>kmt 3/ibm6ht 

HE, 3ailjyHTMpOBaHHblfl KAIOMOM. M 

A8yxno3Mi4MOHHbiM nepeicniOMaTeAb, npkmeM 
bxoa SABMeHTa HE RBnneTcn bxoaom BToporo 
ysna ynpaaneHMn. k BbixoAy KOToporo 

nOAKAIOMeH nOABM^CHbtft KOHTaKT 

A8yxno3MUMOHHoro nepowiiovaTenn, 
pasMbwaeMbiM KOHTaKT KOToporo co©amh6h c 
BbJXOAOM 3neM0HTa HE, a aaMbixaeMbii? KOHTaw 
- K uiMH» MCTOHHMKa crnMpaioinero noTeHLtwana. 

4. Cmctomb no n.1, OTnM^aiomaROfl tsm, mto 

KaWAblA KOMMy T3 TOp COAep>KMT 

oneiapoMarHMTHoe pane Ann B03ABMCTBms Ha 
MBXBHHHecKMM npepbiBBTemb kiwi unopKy. 

5. CMcrsMa no n.1. ornMHaiomaBCR tbm, hto 

KajKAbld KOMMyTBTOp COA6p)KMT sneKTpoMarHMT 
Ann oTKnOHBHtiR noroxa 

0M3MOTopaneBTMHecKoro mam AecTpyKTMBHoro 
npoLiecca bosab^otbmr. 
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M3MeHeHne KOHijeHTpaijMM Kanbi4M« b MbiojeMHOfi m kocthom TK3HM Kpo/iMKd ripn 
SwoynpaBnneMOM aneiitpocpopeae 2% KCMflncpcma. 



Btlfl TK3HM H B03flefiCT8Mfl 


Mbiujt<a 


KOCTb 


KoKrpo/ib 1 (6e3 3nein-pocpope3a) 

KoHTponb 2 (3Jieicrpocpope3 npii nocronHHOM noTBHUnane) 
3jieicrpo<pope3 b pewiMe 6noynpaB/ieHMn 

flOCTOBepHOCTb paSJlMMMfl P 


0,76 ± 0,05 
0,88 ± 0,03 
1.03 ±0,04 
<0.05 


3,16 ±0.07 
3.18 ±0,08 
3.47 ± 0.09 
<0,05 
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